is, at present, largely speculative ( 14) . Although it is well known that the primary factor contributing to the low fetal systemic vascular resistance is the umbilicoplacental circulation (9), the exact site or sites of this resistance is not known. At birth, interruption and eventual obliteration of the umbilical cord vessels take place. The exact mechanism responsible for the latter is, however, not known ( 15) .
Recently, several investigators have perfused intact umbilical cords and segments of umbilical arteries in vitro in order to assess the pharmacologic behavior of these vessels to various drugs and humoral substances ( 11, 13, 17, 19, 24, 25 ( 1, 6) , in order to expel the blood. This procedure, however, was soon abandoned for two reasons: I) the cords would expand and bulge under the forced Ringer solution;
and 2) we found that this drastically cut down on the reactivity of the tissues to drugs. In subsequent studies we found that if one gently squeezed the cords, in order to expel blood, the preparations would retain a very high sensitivity to drugs. Therefore, this procedure was employed in all studies. The arteries and veins were then carefully dissected out of the cords, using microdissecting instruments. The cord and the dissected umbilical vessels were continuously bathed in cold Krebs-Ringer bicarbonate buffer ( 1, 6) . Approximately 385 helical and longitudinal arterial and venous strip preparations were utilized for the present in vitro study. The arteries were cut, helically and longitudinally, 1.3-1.5 mm in width by 25 mm in length while the veins were cut, helically and longitudinally, 2.5-3 mm in width by 25 mm in length. The four types of preparations were then simultaneously set up, isometrically in four separate ZO-ml muscle baths, using procedures and instrumentation previously described elsewhere ( 1, 6), and allowed to equilibrate for 2 hr in Krebs-Ringer bicarbonate under a resting tension of 2 g. The loaded tensions were maintained and periodically adjusted throughout incubation and the experiments.
The Krebs-Ringer solutions were oxygenated continuously with a 95 % 02-5 % CO2 mixture and kept at 37 C (pH 7.2-7.4).
Drug were made up fresh in triply distilled, deionized water, and concentrated stock solutions so that the total volumes added to the ZO-ml muscle baths never exceeded 1.0 ml. The prostaglandins were dissolved in a solution of 0.095 % ethyl alcohol and 0.00 18 % sodium carbonate in triply distilled, deionized water. All of the vasoactive drug concentrations (or doses) expressed below are in terms of the salt, except for angiotensin, bradykinin, prostaglandins, oxytocin, and vasopressin which are given a .s free bases. (Fig. 10) . Neurohypophyseal hormone action on human umbilical arteries and veins. The phenomenon illustrated in Fig. 10 is not related exclusively to serotonin-induced contractions.
A similar dissimilarity-in dose-response relationships is illustrated in Fig.  11 Fig. 11 is the relatively greater affinity of oxytocin over vasopressin for the neurohypophyseal peptide receptor in human umbilical arteries and veins. It should be noted that oxytocin and vasopressin were not tested together on the same preparation since we found early in our studies that these substances exhibited profound cross tachyphylaxis, similar to that reported previously by others (30). Speczjkty of drug receptors which subserve contraction in human umbilical arteries and veins. Figures 12-14 , when taken together with the data summarized in All other symbols and conventions are similar to those sponse curves. All data are presented in terms of percent 5-HT maxiused in Fig. 4 . and the antiserotonin, UML-491, rather specifically and selectively antagonize histamine, norepinephrine, acetylcholine, and serotonin-induced contractions, respectively, in these isolated blood vessels.
Contribution of tissue mass to drug-induced unequal maximal contractile responses. The data in Table  2 indicate that although there might be a trend for the longitudinally cut arteries and veins to be somewhat larger in total mass than the corresponding helically cut arteries and veins, the total dry tissue weights for the paired umbilical arteries and veins are not statistically different from one another. It is apparent from these results, and the developed, maximal isometric tensions shown in Figs. 8 and 9 , that a simple relationship between mass of smooth muscle cells1 and the contractile responses to the various drugs cannot account completely for the relative differences in magnitudes of unequal maximal contractile responses in longitudinally vs. helically cut strips. DISCUSSION The present findings which indicate that the magnitudes of the spontaneous mechanical activity found in helically cut The data presented here indicate that a variety of vasoactive substances (amines, polypeptides, prostaglandins, and potassium ions) induce unequal maximal contractile responses in human umbilical arteries and veins, similar to that noted previously for various somatic arteries and veins in animals ( 1, 4, 6, 29 14. in longitudinal and helical arterial in total numbers of smooth muscle cells) than the inner lonpreparations (Fig. 8) , but the relative decreasing order of gitudinal smooth muscle layer, yet: a) the maximal isometric 
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